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Abstract

Objectives: Self-affirmation approaches for health behaviour demonstrate consistent small to
medium effects on message acceptance, health intentions and behaviour change. There are several
forms of self-affirmation (e.g., values affirmations, implementation intentions), but few empirical
comparisons to guide selection in empirical work. Further, there has been little emphasis on

the putative mechanisms of self-affirmation driving behaviour change. The current investigation
compared a control and four self-affirmation approaches: values, social, implementation intention,
and perspective taking.

Methods: Participants were recruited through CloudResearch (A= 666) and reported baseline
sun exposure and protection behaviour at Time 1. One week later (Time 2), returning participants
(V= 535) were randomly assigned to condition, viewed a message conveying risks of sun
exposure, and reported sun exposure and protection intentions for the next week. Follow-up one
week later (Time 3; V= 449) assessed past week sun exposure (i.e., number of days spent

outside during peak hours), sun protection behaviour (e.g., sunscreen use), future sun exposure
and protection intentions and engagement with resources conveying further health information
(i.e., viewing infographics, following links to websites with more information). The association of
putative mechanisms with self-affirmation conditions and health outcomes was also examined.

Results: Unexpectedly, there were few differences between self-affirmation conditions and the
control on intentions, information seeking, or behaviour at follow-up. At follow-up, perspective
circle participants reported fewer days spent outside, spent longer viewing infographics, and,
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along with social values participants, followed more weblinks seeking information than control
participants. The putative mechanisms were unrelated to health outcomes.

Conclusions: The current investigation was a first step in comparing novel online self-
affirmation approaches and had largely null findings. Results suggest that the perspective
circle performed best at promoting information seeking and, to some extent, behaviour change.
Suggestions for future directions are discussed.
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INTRODUCTION

The majority of skin cancer cases worldwide are preventable by engagement in daily
protective behaviours that reduce exposure to ultraviolet radiation (UVR; Arnold et al.,
2018; Olsen et al., 2015) such as limiting midday time in the sun, seeking shade, wearing
protective clothing and using sunscreen (WHO, 2022). Knowledge of sun-related health
risks is widespread (Hay et al., 2009), yet rates of unprotected sun exposure remain

high with 6%—-21% of men and 22%-35% of women reporting regular sunscreen use
(Olsen et al., 2018). Approaches to modify sun protection behaviour are often unsuccessful
(Goulart & Wang, 2010; Guile & Nicholson, 2004) emphasizing the need for continued
empirical work to motivate sun protective behaviours. One promising approach may be
self-affirmation.

Self-affirmation is the desire to view oneself as “adaptive and morally adequate” (Steele,
1988, p. 262). When this view is threatened, for example, by a message advocating health
change, it can challenge perceived competence (e.g., making good health decisions) or
coherence (e.g., being a healthy person). Self-affirmation approaches restore self-regard
and enable engagement with a threat in a productive, rather than avoidant, manner (e.g.,
more accurately assessing risk, Harris & Napper, 2005). Self-affirmations increase message
acceptance and behaviour change across multiple health behaviours (Ferrer & Cohen,
2018), and meta-analyses demonstrate small to moderate effect sizes on health intentions
(d'=.14-.26) and behaviour (d=.27-.32; Epton et al., 2015; Sweeney & Moyer, 2015).
Regarding sun protection specifically, self-affirmation shows some efficacy for increasing
protective cognitions and behaviours including stronger positive attitudes toward sunscreen
and taking free samples of sunscreen (Jessop et al., 2009), greater message acceptance for
UV-related photoaging (Good & Abraham, 2011), stronger intentions for sun protection
behaviours (Hagerman et al., 2020), and less self-reported sun exposure (Schiiz et al., 2013).

Self-affirmation approaches

Various self-affirmation approaches exist (Cohen & Sherman, 2014). The most common is
the values affirmation essay (Epton et al., 2015) in which individuals write an essay about
why a top value is personally important, often after ranking the importance of six to ten
commonly held values (e.g., friends and family; Cohen & Sherman, 2014). Modifications
of the values approach include writing an essay on how the top value fosters social
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connectedness (e.g., Shnabel et al., 2013) or reflection on one value only (e.g., kindness;
Jessop et al., 2009). Values affirmations are often used to promote health behaviour
change (Cohen & Sherman, 2014), accounting for approximately 90% of self-affirmation
manipulations (Epton et al., 2015).

Training self-affirmation in preparation for encountering threats is occasionally used via
implementation intentions, or “if-then” goals. Individuals view a prompt (e.g., “If | feel
threatened or anxious, | will...”) and pick an affirming statement to complete the sentence
(e.g., “...think about my values”; Armitage & Arden, 2016). These have been successful
alone (e.g., Armitage et al., 2011; Ehret & Sherman, 2018) or in combination with other
affirmation techniques (e.g., Harris et al., 2014; Norman & Wrona-Clarke, 2016).

A final strategy, although relatively rare, is to broaden perspective (Critcher & Dunning,
2015; Crocker et al., 2008; Lindsay & Creswell, 2014). Experiencing a threat can narrow
one’s perspective to focus on mitigating the threat. Self-affirmation enables one to “zoom
out” and take a broader view (Sherman et al., 2013). For example, Critcher and Dunning
(2015) had college students rate a list of values then visually represent the importance of
their highest value, lowest value, and student identity (the threatened identity) to their sense
of self. This perspective-taking exercise and a standard values affirmation similarly reduced
defensiveness relative to a control.

Although reviews suggest self-affirmations should be similarly efficacious (Epton et al.,
2015; McQueen & Klein, 2006), some intervention comparisons are limited because a
self-threat was not present, a tenet of Steele’s original theory (e.g., Armitage & Rowe,
2011; Crocker et al., 2008). Among those that include a threat, outcomes are inconclusive.
For example, regarding self-affirmation approaches to reduce drinking, evidence variably
suggests they work similarly well (e.g., Armitage et al., 2011), do not work well at

all (Knight & Norman, 2016), or that some approaches are better than others (Norman

& Wrona-Clarke, 2016). Table 1 presents examples of self-affirmation comparisons and
outcomes. Overall, there is no consensus on best practices for self-affirmation choice.

Self-affirmation mechanisms

The extant literature demonstrates limited empirical support for theoretically based putative
mechanisms of self-affirmation approaches that may explain effects on intentions and
behaviour. As stated earlier, the goal of self-affirmation is to maintain a sense of self-regard,
or momentary self-worth, in the face of threats (e.g., strong health messages; Sherman &
Cohen, 2006; Steele, 1988). Defensiveness (e.g., reactance) indicates natural self-affirmation
at work to bolster feelings of self-worth (Steele, 1988) and can lead to counterproductive
health behaviour (i.e., boomerang effects; Shorey-Fennell & Magnan, 2019). However,

if other means of self-affirmation are available, global perceptions of self-worth can be
maintained, reducing denial and rationalization (Cohen & Sherman, 2014). Experimental
work demonstrates that broadened self-perspective mediates the effect of affirmation on
defensiveness (Critcher & Dunning, 2015). Se/f-esteem indicates broad and stable self-
assessment, while narrow self-assessment is related to domain-specific competence or
coherence (e.g., health). Critcher and Dunning (2015) found momentary self-worth was
related to performance in the threatened domain (narrow self-assessment) for unaffirmed
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individuals, leading to more defensiveness. Affirmed individuals’ self-worth was related to
global self-esteem, and they responded less defensively. Thus, we reason that defensiveness
and self-perspective-related constructs are important to investigate as putative mechanisms
of self-affirmation (i.e., may be responsible for observed behaviour change; Riddle, 2015).

Empirical work regarding these putative mechanisms largely indicates self-affirmation leads
to a broadened perspective (Armitage et al., 2011; Crocker et al., 2008; Kamboj et al.,

2016; Lindsay & Creswell, 2014). However, the effect of self-affirmation on defensiveness
is mixed: some studies find reductions in defensiveness after self-affirmation (e.g., Armitage
et al., 2011) while others demonstrate no effect (e.g., Knight & Norman, 2016). To date,
little work has addressed whether various self-affirmation approaches are influencing the
same putative mechanisms. This is an important step to determine possible explanations of
behaviour change due to self-affirmation, which could lead to more impactful intervention
development (Zhu & Yzer, 2021).

The current investigation

Often, little rationale is given for the selection of a self-affirmation approach. The current
study compares a range of self-affirmation approaches for sun protection to offer practical
guidance on selection. We identified approaches based on prior evidence of efficacy and to
represent a range of distinctive self-affirmation approaches, including reflecting on personal
or social values, perspective taking, and implementation intentions. We followed Ferrer and
Cohen’s (2018) Trigger and Channel framework for guidelines on the implementation of
self-affirmation health interventions. First, a threat must activate self-affirmation processes
(Steele, 1988). Second, the intervention should occur before threat exposure. If self-
affirmation occurs after the threat, individuals will likely distance themselves from the threat
through other methods (Brifiol et al., 2007; Critcher et al., 2010). Third, interventions should
offer resources to facilitate behaviour change (e.g., quit lines). Self-affirmation may not be
the vehicle of behaviour change, but may increase receptivity (i.e., be the trigger) to accept
or apply information in new ways (i.e., the channel).

The primary aim of the study was to determine efficacy of four self-affirmation approaches
versus a control on intentions to engage in sun protective behaviours, engagement with
resources, and sun protective behaviours (e.g., wearing sunscreen) after viewing a health
message about sun protection. We hypothesized that (H1) intentions to engage in sun
protective behaviours, engagement with resources, and sun protective behaviours would be
higher for those in each of the self-affirmation conditions compared to the control. Further,
we compared the most commonly used and validated technique, the values affirmation, to
all other approaches. We did not have a priori expectations regarding whether the values
self-affirmation would differ from others.

A secondary aim was to test theoretically relevant putative mechanisms of self-affirmation
interventions with the goal of providing evidence that self-affirmation modifies these
mechanisms. This could be helpful to guide selection of potential mechanisms for future
formal tests of indirect effects on behaviour change. We examined putative mechanisms
indicating (1) a broadened perspective (self-esteem, positive and negative momentary self-
worth, and narrow (health-specific) self-assessment) and (2) defensiveness (here measured
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as reactance). We hypothesized that (H2a) Momentary self-worth assessments would be
more positive and less negative for self-affirmation versus control participants, (H2b)
Momentary self-worth assessments for participants in the control condition would be related
to narrow (health) self-assessment, but not broad self-esteem, and the inverse true for
self-affirmed participants, and (H2c) Defensiveness would be lower for participants in the
self-affirmation conditions versus the control. There was not a specific hypothesis regarding
differences between self-affirmation interventions on scores of self-worth or defensiveness.

Planned sample size, manipulations, hypotheses, and analyses were pre-registered prior

to completion of data collection and before any analyses were conducted (Open

Science Framework Registration DOI: 10.7605/OSF.I0/YVC4M). Deviations from the pre-
registration are noted below.

Participants and procedure

The study was a repeated measures between subjects design with five conditions: four self-
affirmation conditions (personal values, social values, perspective circle and implementation
intention) and a control. The study had three time points, each approximately 1 week

apart. Using G*Power 3.1 (Faul et al., 2009), with an expected small-medium effect (7=
.17), .80 power, and alpha of .05, 420 participants (17 = 84 per condition) were needed

at Time 3 to detect differences across the five experimental conditions. During February
2019, we conducted a pilot study with an independent sample (V= 183) to ensure the
message used in the current investigation elicited sufficient threat. The selected message
was rated as significantly more threatening than messages rated low threat (Cohen’s =
1.04) and similarly or more threatening compared to messages that demonstrated high threat
in previous experimental work (Shorey-Fennell & Magnan, 2019). Details on the message
and selection procedures are available in the OSF study record. During October 2019, 666
U.S. adults aged 18 and older were recruited through CloudResearch, an online research
panel, and directed to Qualtrics, the hosting platform, where they gave informed consent
and completed the baseline assessments of sun exposure, sun protective behaviours and
demographics. One week later (Time 2) 535/666 participants returned (80.3%) and were
randomly assigned to a condition. After completing the assigned self-affirmation or control
task, they viewed a graphic message depicting consequences of sun exposure and advocating
sunscreen use. They then indicated their intentions to use sun protection over the next week
and completed measures of putative mechanisms of self-affirmation. Following Trigger and
Channel guidelines, we provided resources in the form of infographics with additional
information about sun protection. Participants who exited the study before completing the
assigned self-affirmation or control task, and therefore completed less than 50% of T2,
were excluded from subsequent analyses (V= 44). Thus, 73.7% (N = 491) of Time 1
participants were included in Time 2 analyses and recontacted for Time 3, 1 week after
Time 2. At Time 3 (N = 449; 67.4%), participants reported their past-week sun protective
behaviour and intentions to engage in sun protection over the next week. They were again
shown infographics and provided links to websites with information about sun-related skin
damage and cancer, self-screening for skin abnormalities, and sun protection techniques.
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Engagement with these resources (i.e., following a link) indicated a participant was seeking
out information. Figure 1 shows retention through the study. The message and message
selection procedures, condition details, including exact wording for all self-affirmation and
control approaches, condition fidelity, and provided resources are available in the OSF study
record. All the procedures were approved by the Washington State University IRB.

Experimental approaches

Measures

Personal values—Participants ranked a set list of 10 values (friends and family, religion,
politics, science, cultural values (Cohen et al., 2000), personal appearance, intelligence,
sports, art, humour), then wrote a short essay (3—7 min) about why their top value among
the presented options was important to them. This list reflects options commonly used in
prior self-affirmation work (Cohen & Sherman, 2014) and includes “cultural values” based
on evidence this it also induces self-affirmation (Sherman et al., 2013).

Social values—Procedures were identical to the personal values affirmation with the
exception that participants wrote an essay about how their most important value makes them
feel closer and more connected to others, following procedures by Shnabel et al. (2013).

Implementation intention—Participants saw the beginning of an action plan (“When |
feel threatened or anxious | will...”) and chose a statement to finish the sentence with one of
six options (“think about things | have succeeded in.”; “think about my close relationships.”;
“think about my cultural values.”; “think about the things | value in my life.”; “think about
things | am looking forward to in the future.”; “think about what | stand for.”). The response
choices were modified to include social, cultural, and future-oriented options (Armitage et
al., 2011; Cascio et al., 2016; Sherman et al., 2013).

Perspective circle—Participants ranked the same list of values as the personal values
affirmation, then viewed a demarcated pie chart with 16 discreet sections and were
instructed: “For this exercise imagine the pie chart represents who you are as a person.

A person’s identity is made up of many facets, and the wedges represent the relative
importance of different pieces of your identity”. Participants marked sections to indicate the
relative importance of their most and least important values and their health. These three
identity facets did not need to fill the whole chart. Examples can be found in the OSF study
record. The manipulation was modified for online (vs. pen and paper) administration and to
focus on health, instead of “student identity” as was done in Critcher and Dunning (2015).

Control—~Participants wrote an essay on how to charge a cell phone. This control condition
was designed to be an equivalent control to each self-affirmation condition and to be
non-self-referential, as self-reflective control tasks may induce self-affirmation (Cascio et
al., 2016; Cohen et al., 2000). Procedures were modified from Cascio et al. (2016), who had
participants in an fRMI think about charging a cell phone.

Sun exposure—At Time 1 and Time 3, participants reported the number of days in the
past week they were outside between peak exposure hours of 10 AM and 4 PM (0-7).

Br J Health Psychol. Author manuscript; available in PMC 2023 September 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fennell et al.

Page 7

Past week sun protective behaviour was assessed with two items: “Of the days you were
outside, during how many did you wear sunscreen?”, “Of the days you were outside, during
how many did you wear protective clothing, such as a hat or a shirt with sleeves?” (0-7).
Unprotected sun exposure was calculated by subtracting the number of days of any reported
sun protection from the total number of sun exposure days (range -7 to +7; Hillhouse et al.,
2012).

Sun exposure intentions—At Time 2 and Time 3, participants indicated their sun
exposure intentions with one item: “How many days in the next week do you plan to be
outside between 10 AM and 4 PM?” (0-7). Sun protective intentions was assessed with three
items “How many days in the next week do you plan to wear sunscreen?”, “Of the days

you are planning to be outside, during how many do you plan to wear sunscreen [protective
clothing, such as a hat or a shirt with sleeves]?” (0-7). Intended unprotected sun exposure
was calculated by subtracting the number of days of any intended sun protection from the
total number of intended sun exposure days (range —7 to +7; modified Hillhouse et al.,
2012).

Resource engagement—At Time 2 and Time 3, participants viewed infographics about
sunscreen. Dwell time on the infographic was used as a measure of engagement with
resources. At Time 3 participants were also provided with five links to external web-based
resources (e.g., American Academy of Dermatology website) with information about sun
protection techniques (e.g., how much sunscreen to apply). Following links (0= no links, 1
= any links) was as an additional assessment of resource engagement.

Typical sun exposure was assessed with one item at Time 1 and Time 3: “How typical was
this week in terms of how many hours you spent in the sun?” (1 = Not at all; 7= Very).

Domain importance was assessed with two items at Time 1: “How important is skin health
to you?” and “How important is it for you to be tan? (1) (1 = Not at all; 7= Very).

Value importance was assessed at Time 2 with one item: “How meaningful is your chosen
value to you?” (1 = Not at all meaningful, 7= Extremely meaningful modified Siegel et al.,
2005).

Self-esteem—Self-esteem, an indicator of broad self-evaluation at Time 1, was assessed
with the 10-item Rosenberg Self-esteem Scale (Rosenberg, 1965). Example items include,
“l am able to do things as well as other people” and “I wish | could have more respect for
myself ()", (1 = Strongly Disagree, 4= Strongly Agree). Responses were averaged with
higher scores representing more self-esteem (a=.93).

Momentary self-worth—~Positive and negative feelings of self-worth (Critcher &
Dunning, 2015) were assessed after viewing the threatening health message (Time 2) with
14 items. Example items include: “I currently feel pleased with myself” and “I am frustrated
or rattled” (1= Not at all, 9= Extremely). Responses were averaged with higher scores
representing higher feelings of positive or negative self-worth (a positive = .96; a negative =
.93).
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Narrow self-assessment—Narrow self-assessment (health domain) was measured with
one item at Time 2: “I feel | am pretty good at making healthy decisions for myself” (Z =
Not at all, 9= Extremely, modified Critcher & Dunning, 2015).

Defensiveness—Defensiveness was assessed with the Reactance to Health Warnings
Scale (Hall et al., 2017) at Time 2, “This warning is trying to manipulate me”, “The

health effect on this warning is overblown”, “This warning annoys me”; (1 = Strongly
Disagree/5 = Strong Agree). Responses were averaged with higher scores representing more
defensiveness (a = .83).

Continuous variables were normally distributed. Preliminary ANOVASs determined
equivalence of groups on demographics, sun exposure, sun protection, sun exposure
typicality, value/domain importance and condition duration. Baseline characteristics did not
differ by condition suggesting randomization was successful (see Table 2). Time 1 sun
exposure was entered as a covariate to account for within-person variation in sun exposure;
no other covariates were entered into the models. We used an intent-to-treat approach in
which participants who completed a condition were not excluded from the main analyses
based on compliance with instructions (Ranganathan et al., 2016). Per-protocol analyses did
not change interpretation of outcomes. One-way ANOVAs compared the control to the four
self-affirmation conditions on intentions (Time 2, Time 3), resource engagement (Time 2,
Time 3), and days outside and unprotected sun exposure (Time 3). Planned comparisons
examined differences between each condition and the control (referent condition), even

in the absence of a significant omnibus test as recommended when specific comparisons
are the outcomes of interest (Games, 1971; Hancock & Klockars, 1996; Howell, 2010).
Binary logistic regression examined whether individuals followed links for additional
information at Time 3. Logistic model evaluation was conducted with Likelihood ratio and
Score tests and specific conditions were compared to the referent condition with Wald’s
chi-square tests (Menard, 1995; Peng et al., 2002). The same procedures were used to
examine differences between the self-affirmation conditions using the values affirmation

as the referent condition. Examining these comparisons was the only change from the
preregistration procedures.

One-way ANOVAs also compared the control to the self-affirmation conditions on
defensiveness, self-worth and narrow self-assessment. Planned comparisons examined
differences between the control and each of the four experimental conditions on these
outcomes. Follow-up Tukey’s post hoc tests explored differences across the four self-
affirmation conditions for significant omnibus tests. Multiple regression examined how
narrow self-assessment related to self-worth post message exposure for control versus self-
affirmation participants. Specifically, we evaluated the interaction of intervention (Control
vs. All self-affirmations) X narrow self-assessment on self-worth. Following Critcher and
Dunning (2015), baseline self-esteem was controlled for in these analyses.
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Participant characteristics

Table 2 presents participant characteristics after condition assignment (A= 491).
Participants were on average 39.68 years of age (SD = 11.93; range 18-73). Approximately
half were female (52.4%), and the majority White (74.3%) followed by Black/African
American (10.1%), Asian/Asian American (7.0%), Hispanic/Latinx (3.7%), and Mixed
race (4.3%). Participants from each U.S. state, Puerto Rico and Washington D.C. were
represented. Participants reported their skin health was important to them (M =5.89, SD
=.96), their last week of sun exposure was fairly typical (M= 5.37, SD=1.33), and on
average reported not using any form of sun protection (e.g., sunscreen) 1.45 sun exposure
days (SD = 3.05) in the last week. Participant characteristics did not differ across condition
(ps>.30).

Participants who were excluded from Time 2 (V= 44, exited the study before completing
an experimental condition or unable to match) and Time 3 (/= 42, did not return or unable
to match) were generally younger (M= 37.60, SD=12.13, p=.046, d= .18) than those
who were not excluded (M= 39.72, SD = 12.00). As age was not associated with outcomes
of interest (r=.001 © .09), unadjusted outcomes are reported. There was no difference by
condition in attrition between Time 2 and Time 3 [/(2 (4, N=486) = 1.68, p=.79]. Quality
of responses were examined, and no additional participants were excluded for inattention.

Condition characteristics

Condition fidelity—Two authors, BSF and RLH, jointly coded a subsample of
approximately 20 cases on condition fidelity according to predetermined rules and
independently coded the remainder of the sample. Independent agreement between coders
was 100%. Condition fidelity was high across all conditions (83% or better; see the OSF
study record for details).

Value importance—Values (M= 6.69, SD = .72), social (M= 6.61, SD=.74), and
perspective circle participants (M= 6.66, SD = .76) rated their chosen value as more
meaningful than implementation intention participants (M= 5.88, SD=1.34; F (3, 374) =
16.65, p<.001, 5,2 = .12).

Condition duration—Average time to completion was less than 5 min and differed by
condition [F (4, 472) = 23.16, p< .001, 5,2 = .22]. The social (M= 4.99 min, SD = 2.23) and
values affirmations (M= 4.74, SD = 2.90) took the most time, followed by the control (M

= 3.65, SD=2.19) and implementation intention conditions (M= 3.50, SD = 1.99), and the
perspective circle condition took the least time (M= 2.55, SD = 1.50).

Control versus self-affirmation conditions

Time 2 intentions and resource engagement—There were no significant main
effects for unprotected sun exposure intentions [F (4, 490) = 1.38, p= .24, 5,2 = .012]

or time spent viewing the infographic [~ (4, 490) = .53, p= .71, 5,2 = .005] between
self-affirmation conditions and the control immediately after viewing the health message,
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and no self-affirmation condition differed from the control on these outcomes in planned
comparisons (ps > .07). Table 3 presents means and effect sizes across conditions.

Time 3 behaviour, intentions, and resource engagement—Controlling for Time 1
sun exposure, there was not a significant effect of condition on past week days outside [F~ (4,
432) = 1.75, p= .14, 5,2 = .016]. However, planned comparisons revealed that participants in
the perspective circle condition reported fewer days of sun exposure (M= 3.30, SD = 1.98)
compared with the control condition (M= 4.02, SD=2.11; p= .02, d=.35). There was not
a significant effect of condition on past week unprotected sun exposure [F (4, 432) = 1.01,

p = .40, 5,2 =.009] and no self-affirmation condition significantly differed from the control
on these outcomes in planned comparisons (ps > .13). Additionally, there was no effect of
condition for sun exposure or protection intentions [~ (4, 432) = .42, p= .80, #,2 = .004], nor
did any differences emerge between self-affirmation conditions and the control in planned
comparisons (ps>.11).

There was not a significant overall effect of time viewing infographic resources at follow-up
[F(4,432) = 1.84, p=.12, n,2 = .017]. Planned comparisons revealed that participants in

the perspective circle condition spent significantly more time looking at infographics (M
seconds = 64.84, SD = 80.72) than in the control condition (M= 45.33, SD=34.57; p= .02,
a=.31). Finally, compared to the control condition (2.3%), participants were more likely to
seek additional information (i.e., follow web links) in the perspective circle (17.4%; OR =
8.98; p=.004) and social values (13.5%; OR = 6.62; p=.02) conditions. See Table 4 for full
logistic regression results.

Values affirmation versus all other self-affirmation conditions

Self-affirmation conditions did not significantly differ on engagement with resources,
intentions to engage in sun protective behaviours, or follow-up sun protective behaviours
immediately after viewing a message at Time 2 or Time 3 (ps> .11). Planned comparisons
revealed no significant differences between self-affirmation techniques on these outcomes
(ps>.14; see Table 3).

Putative mechanisms

Table 5 presents means and effect sizes by condition for putative mechanisms and

Table 6 presents correlations between putative mechanisms and health outcomes. Putative
mechanisms were strongly correlated with one another and weakly correlated with intentions
and behaviour.

Positive and negative momentary self-worth—There was a significant difference by
condition for negative self-worth [F (4, 467) = 2.58, p= .04, ,2 = .02]. Compared to the
control condition (M= 3.43, SD = 2.05), participants in the values affirmation (M= 2.59,
SD=1.94; p=.003, d=.42), social specific (M= 2.88, SD=1.65; p=.049, d=.30),

and perspective circle conditions (M= 2.82, SD=1.77; p= .03, d=.31) reported lower
negative self-worth. Tukey’s post hoc tests revealed no differences between self-affirmation
conditions on negative self-worth (ps > .33). There was not an overall significant effect for
positive self-worth [F (4, 467) = 2.35, p=.059, #, = .02]. However, planned comparisons
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revealed that participants in the values affirmation condition reported more positive self-
worth (M= 6.63, SD = 1.84) than those in the control condition (M =5.93, SD=1.97; p=
.07, d=.37).

Narrow self-assessment—There was a significant difference by condition for narrow
self-assessment [~ (4, 467) = 2.52, p= .04, n,2 = .02]. Compared to the control (M= 6.48,
SD = 2.06), participants in the values affirmation condition felt they were better at making
health decisions for themselves (M=7.24, SD=1.67; p=.003, d=.41). Tukey’s post hoc
tests revealed no differences between self-affirmation conditions on narrow self-assessment
(ps>.37).

Interaction—When controlling for baseline self-esteem, there were no significant
interactive effects between condition and narrow (health) self-assessment on positive self-
worth (B =-.06, p=.40) or negative self-worth (B=-.02, p=.86).

Defensiveness—There was not an overall difference by condition on defensiveness after
viewing the message [F (4, 467) = .02, p= .99, 5,2 = .00], nor did the control condition
significantly differ from any of the self-affirmation conditions on defensiveness (s > .62).

DISCUSSION

The current investigation compared four self-affirmation approaches and a control task in a
sun protection messaging paradigm and had largely null findings. In contrast to expectations,
there were no differences in sun exposure intentions for those in the self-affirmation versus
control conditions. This is unexpected, as each of the self-affirmation approaches have
demonstrated efficacy in relatively brief time frames and the values affirmation particularly
has shown some efficacy in online administration (Kamboj et al., 2016; van Koningsbruggen
& Das, 2009). Only one behavioural effect emerged: those in the perspective circle condition
spent fewer days outside in the following week than those in the control condition.
Participants in the perspective circle and social values conditions were more likely to

seek additional information (i.e., follow web links) relative to the control condition and
those in the perspective circle also spent more time viewing sun protection infographics.
Thus, of the approaches tested, the perspective circle self-affirmation demonstrated an
advantage. Participants in all three value-ranking affirmations rated their top value as very
important (>6.60 out of 7), but only the perspective circle prompted participants to assess the
importance of their highest value, lowest value, and health, rather than a single self-aspect.
Thinking about multiple self-domains may trigger a broader self-construal (Critcher &
Dunning, 2015; Schmeichel & Vohs, 2009) which can in turn guide goal-directed behaviour
(McConnell et al., 2012).

One explanation for the weak influence of self-affirmation on intentions and behaviour is
that the threat may not have been focused enough, both in terms of the time of year when
data were collected and the level of perceived threat (i.e., failure of manipulation). Although
we aimed to follow the Trigger and Channel framework by ensuring the self-affirmation
manipulations were timely in relation to the threat (Ferrer & Cohen, 2018), it is possible
that people were less conscious of sun exposure in mid-autumn. Negative consequences of
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sun exposure may be more salient and threatening in the warmer, summer months (Salvado
et al., 2021). We also did not recruit on the basis of sun exposure risk. Self-affirmations
may be more efficacious when targeting high-risk individuals (Schiz et al., 2013; Sweeney
& Moyer, 2015) although interventions targeting high-risk individuals can also backfire
(Mays & Zhao, 2016; Taber et al., 2019). Therefore, it is possible that the level of threat
may not have been sufficient to elicit a self-affirmation response. We made several efforts
to reduce this possibility. First, we conducted an independent study in which the message
used in the current study was rated higher on perceived threat than 24 other messages. This
study was conducted in winter (February) and, thus, we would not expect the message to be
less threatening in the autumn. Additionally, we assessed the importance of the threatened
domain of participants’ chosen values (Cohen & Sherman, 2014; Steele, 1988). On average,
participants in all conditions indicated both skin health and their chosen value was highly
important (5.89 and 6.46, respectively, on a 1-7 scale). Participants were objectively higher
risk — at baseline 66% reported not using sunscreen on any days they were outside in

the past week. Finally, we coded fidelity to the self-affirmation conditions which exceeded
83% for all conditions, providing evidence that the manipulations induced self-affirmation
as intended. Despite these efforts, we did not assess whether participants felt the message
was personally relevant and, thus, cannot definitively determine whether the message was
sufficiently threatening to activate the self-affirmation process. Because a secondary aim
was to test theoretically relevant putative mechanisms of self-affirmation, it was necessary
to focus on the immediate impact on these mechanisms, thus we chose to rely on threat
response to the pilot messages rather than assess personal threat. It is also possible that the
duration of time on the task (less than 5 min) was not long enough to induce affirmation
processes; however, to our knowledge, there is not work to inform ideal self-affirmation
duration. Another possibility is that this study demonstrates a true negligible effect of the
tested self-affirmation approaches in this context and/or population (i.e., failure of impact).
Recent replications of seminal self-affirmation studies in educational contexts suggest the
strength of self-affirmation for long-term change may be overstated (Hanselman et al., 2017;
Serra-Garcia et al., 2020) and the literature on self-affirmation efficacy for changing health
behaviour is mixed (see Table 1).

The current investigation also explored several theoretically based putative mechanisms

for self-affirmation on intentions and behaviour. Participants in the values affirmation
intervention reported higher positive self-worth, lower negative self-worth, and felt they
were better at making healthy decisions than control participants. Those who completed the
social and perspective circle affirmations also reported lower negative self-worth. In contrast
to prior work (Critcher & Dunning, 2015), we did not find interactive effects between
condition and narrow health assessment on momentary self-worth. Although these putative
mechanisms are theoretically based, have previously been associated with self-affirmation,
and are equally applicable to each self-affirmation approach tested, they were not associated
with any health outcomes of interest (Table 6). It may be that these constructs are associated
with self-affirmation but are not responsible for the action of self-affirmation on behaviour.
Consistent with the Experimental Medicine Approach (Riddle, 2015) in which mechanisms
of action are targeted to enact behaviour change, future investigations should prioritize
identifying valid mechanisms of self-affirmation. For example, other possible mechanisms
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of self-affirmation have been proposed but not tested across affirmation approaches, such as
self-compassion (Lindsay & Creswell, 2014) and increased self-resources (Gu et al., 2016;
Pietersma & Dijkstra, 2012). Better understanding of mechanisms could inform refinement
of both self-affirmation theory and future intervention approaches to promote long-term
behaviour change (Rothman & Sheeran, 2020).

Strengths & limitations

The current investigation had a number of strengths. First, we strove to follow Ferrer and
Cohen’s (2018) guidelines for implementing self-affirmation interventions. The investigation
also included assessments of both proximal and longitudinal outcomes, including nuanced
assessments of change such as information seeking. To our knowledge, this is the first
investigation to compare self-affirmation approaches for sun protection online. The reach
of self-affirmation has been limited by traditional delivery methods which are typically
in-person (Epton et al., 2015; Ferrer & Cohen, 2018; Springer et al., 2018) and may

limit exposure to the broader population (Cohen & Sherman, 2014; Taber et al., 2019).
Online interventions reach large numbers of people with greater flexibility and lower

costs than traditional health interventions (Mufioz et al., 2016). Although this was a
convenience sample, it was diverse in terms of gender, age, race/ethnicity, and geographic
distribution within the U.S. There was good engagement with all tested self-affirmations,
suggesting their feasibility for online-delivered implementation, and findings indicate the
briefest intervention which required no writing, the perspective circle, encouraged the most
information seeking and behaviour change.

The current study also had a number of limitations. First, data collection errors resulted in
participants being lost between Time 1 (baseline) and Time 2 (intervention). However, they
did not differ substantially from those retained. Second, the brief one-week follow-up limits
the ability to capture variability in behaviour and to draw conclusions about longer-term
outcomes. Particularly for health behaviours, it may take time and several steps (acquiring
the sunscreen) before the desired behaviour change is implemented (wearing the sunscreen).
Third, although UVR exposure is a daily cumulative risk (Godar et al., 2003) and sun
protection behaviour is appropriate year-round, the risks of sun exposure may be less
salient in October (mid-autumn in the Northern Hemisphere) than warmer times of the year.
Thus, comparison of self-affirmation approaches for sun protection should be replicated
during summer when sun exposure is more salient. Finally, we did not assess personal
relevance of the message and, thus, cannot speak to whether the message ultimately elicited
enough threat to activate the self-affirmation process. The relationship between objective
risk, perceived risk, and self-affirmation is complex. For example, self-affirmation may be
effective for promoting health behaviours among objectively high-risk individuals who are
unrealistically optimistic about their health risks, but backfire among individuals whose
perceived risk matches or exceeds their actual risk (Klein et al., 2010). This complexity
should be carefully considered in future work.
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CONCLUSIONS

The aim of the current investigation was to compare the efficacy of four online self-
affirmation approaches and offer practical guidance on selection to inform future self-
affirmation work. Overall, there were few differences between self-affirmation and control
approaches a on sun exposure and protection intentions, behaviour, and information seeking.
At follow-up, compared to those in the control condition, participants in the perspective
circle affirmation condition reported fewer days of sun exposure in the past week, spent
more time viewing infographics, and, along with those in the social affirmation condition,
followed more links to further information. Additionally, this approach was the briefest
tested, prompted consideration of multiple self-aspects, and did not require reflective writing
which may make it particularly well-suited for online intervention. It might be tempting

to conclude that this work supports that most self-affirmation approaches are equivalent.
This conclusion is likely premature given the limited work comparing these approaches -
considerable replication and extension is needed. For example, does the perspective circle
affirmation promote health behaviour change in other contexts (e.g., alcohol consumption,
fruit and vegetable intake)? Are the largely null findings the result of failure to induce
sufficient threat or failure of most self-affirmation approaches in this context? What are

the enduring and long-term effects of various approaches? Do these findings hold for

less controlled settings? Identifying the most efficacious self-affirmation manipulations and
common mechanisms underlying self-affirmation could clarify the utility of self-affirmation
for promoting health behaviour change. Regardless of the self-affirmation approach selected,
researchers should consider intervention context, time constraints, the integration of
appropriate resources, and follow-up assessments to maximize health intervention efficacy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

ACKNOWLEDGEMENTS

Dr. Shorey Fennell is supported by the NIH T32 Behavioural Oncology Training Program at Moffitt Cancer Center
(T32CA090314-18, Pls: Brandon, Vadaparampil).

DATA AVAILABILITY STATEMENT

Data are available upon request from the corresponding author.

REFERENCES

Armitage CJ, & Arden MA (2016). Enhancing the effectiveness of alcohol warning labels with a self-
affirming implementation intention. Health Psychology, 35(10), 1159-1163. [PubMed: 27280367]

Armitage CJ, Harris PR, & Arden MA (2011). Evidence that self-affirmation reduces alcohol
consumption: Randomized exploratory trial with a new, brief means of self-affirming. Health
Psychology, 30(5), 633-641. 10.1037/a0023738 [PubMed: 21553966]

Armitage CJ, & Rowe R (2011). Testing multiple means of self-affirmation. The British Psychological
Society, 102, 535-545.

Br J Health Psychol. Author manuscript; available in PMC 2023 September 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fennell et al.

Page 15

Arnold M, de Vries E, Whiteman DC, Jemal A, Bray F, Parkin DM, & Soerjomataram | (2018). Global
burden of cutaneous melanoma attributable to ultraviolet radiation in 2012. International Journal of
Cancer, 143(6), 1305-1314. 10.1002/ijc.31527 [PubMed: 29659012]

Brifiol P, Petty RE, Gallardo I, & DeMarree KG (2007). The effect of self-affirmation in
nonthreatening persuasion domains: Timing affects the process. Personality and Social Psychology
Bulletin, 33(11), 1533-1546. [PubMed: 17933742]

Cascio CN, Brook O’Donnell M, Tinney FJ, Lieberman MD, Taylor SE, Strecher VJ, & Falk EB
(2016). Self-affirmation activates brain systems associated with self-related processing and reward
and is reinforced by future orientation. Social Cognitive and Affective Neuroscience, 11, 621-629.
[PubMed: 26541373]

Celeste L, Baysu G, Phalet K, & Brown R (2021). Self-affirmation and test performance in ethnically
diverse schools: A new dual-identity affirmation intervention. Journal of Social Issues, 77(3), 824—
850.

Choi J, & So J (2019). Effects of self-affirmation on message persuasiveness: A cross-cultural study of
the US and South Korea. Asian Journal of Communication, 29(2), 128-148.

Cohen GL, Aronson J, & Steele CM (2000). When beliefs yield to evidence: Reducing biased
evaluation by affirming the self. Personality and Social Psychology Bulletin, 26(9), 1151-1164.

Cohen GL, & Sherman DK (2014). The psychology of change: Self-affirmation and social
psychological intervention. Annual Review of Psychology, 65, 333-371. 10.1146/annurev-
psych-010213-115137

Critcher CR, & Dunning D (2015). Self-affirmations provide a broader perspective on self-threat.
Personality and Social Psychology Bulletin, 41(1), 3-18. [PubMed: 25319717]

Critcher CR, Dunning D, & Armor DA (2010). When self-affirmations reduce defensiveness: Timing
is key. Personality and Social Psychology Bulletin, 36(7), 947-959. [PubMed: 20505163]

Crocker J, Niiya Y, & Mischkowski D (2008). Why does writing about important values reduce
defensiveness? Self-affirmation and the role of positive other-directed feelings. Psychological
Science, 19(7), 740-747. [PubMed: 18727791]

Ehret PJ, & Sherman DK (2018). Integrating self-affirmation and implementation intentions: Effects
on college student drinking. Annals of Behavioral Medicine, 52(8), 633-644. 10.1093/abm/kax032
[PubMed: 30010706]

Epton T, Harris PR, Kane R, van Koningsbruggen GM, & Sheeran P (2015). The impact of self-
affirmation on health-behavior change: A meta-analysis. Health Psychology, 34(3), 187-196.
10.1037/hea0000116 [PubMed: 25133846]

Faul F, Erdfelder E, Buchner A, & Lang AG (2009). Statistical power analyses using G* power 3.1:
Tests for correlation and regression analyses. Behavior Research Methods, 41(4), 1149-1160.
[PubMed: 19897823]

Ferrer RA, & Cohen GL (2018). Reconceptualizing self-affirmation with the trigger and channel
framework: Lessons from the health domain. Personality and Social Psychology Review, 23, 285—
304. [PubMed: 30295141]

Games PA (1971). Multiple comparisons of means. Amencan Educational Research Journal, 8(3),
531-565. 10.3102/00028312008003531

Godar DE, Urbach F, Gasparro FP, & Leun JC (2003). UV doses of young adults. Photochemistry
and Photobiology, 77(4), 453-457. 10.1562/0031-8655(2003)0770453udoya2.0.co2 [PubMed:
12733658]

Good A, & Abraham C (2011). Can the effectiveness of health promotion campaigns be improved
using self-efficacy and self-affirmation interventions? An analysis of sun protection messages.
Psychology & Health, 26(7), 799-818. [PubMed: 21432728]

Goulart JM, & Wang SQ (2010). Knowledge, motivation, and behavior patterns of the general
public towards sun protection. Photochemical & Photobiologcal Sciences, 9(4), 432-438. 10.1039/
b9pp00122k

Gu R, Yang J, Shi Y, Luo Y, Luo YL, & Cai H (2016). Be strong enough to say no: Self-affirmation
increases rejection to unfair offers. Frontiers in Psychology, 7, 1824. [PubMed: 27920742]

Br J Health Psychol. Author manuscript; available in PMC 2023 September 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fennell et al.

Page 16

Guile K, & Nicholson S (2004). Does knowledge influence melanoma-prone behavior? Awareness,
exposure, and sun protection among five social groups. Oncology Nursing Forum, 31(3), 641-646.
10.1188/04.0NF.641-646 [PubMed: 15146230]

Hagerman CJ, Stock ML, Molloy BK, Beekman JB, Klein WM, & Butler N (2020). Combining a
UY photo intervention with self-affirmation or self-compassion exercises: Implications for skin
protection. Journal of Behavioral Medicine, 43(5), 743-753. [PubMed: 31565758]

Hall MG, Sheeran P, Noar SM, Ribisl KM, Boynton MH, & Brewer NT (2017). A brief measure of
reactance to health warnings. Journal of Behavioral Medicine, 40, 520-529. [PubMed: 28120228]

Hancock GR, & Klockars AJ (1996). The quest for & Developments in multiple comparison
procedures in the quarter century since Games (1971). Review of Educational Research, 66(3),
269-306. 10.3102/00346543066003269

Hanselman P, Rozek CS, Grigg J, & Borman GD (2017). New evidence on self-affirmation effects
and theorized sources of heterogeneity from large-scale replications. Journal of Educational
Psychology, 109(3), 405-424. [PubMed: 28450753]

Harris PR, Brearley |, Sheeran P, Barker M, Klein WM, Creswell JD, Levine JM, & Bond R
(2014). Combining self-affirmation with implementation intentions to promote fruit and vegetable
consumption. Health Psychology, 33(7), 729-736. [PubMed: 24490648]

Harris PR, & Napper L (2005). Self-affirmation and the biased processing of threatening
health-risk information. Personality and Social Psychology Bulletin, 31(9), 1250-1263.
10.1177/0146167205274694 [PubMed: 16055644]

Hay J, Coups EJ, Ford J, & Dibonaventura M (2009). Exposure to mass media health information, skm
cancer beliefs, and sun protection behaviors in a United States probability sample. Journal of the
Amencan Academy of Dermatology, 61(5), 783-792. 10.1016/j.jaad.2009.04.023

Hillhouse J, Turrisi R, Jaccard J, & Robinson J (2012). Accuracy of self-reported sun exposure and sun
protection behavior. Prevention Science, 13, 519-531. [PubMed: 22855253]

Howell DC (2010). Statistical methods for psychology (7th ed., p. 2002). Duxbury/Thomson Learning.

lles IA, Gillman AS, Ferrer RA, & Klein WM (2021). Self-affirmation inductions to reduce
defensive processing of threatening health risk information. Psychology & Health, 37, 1287-1308.
10.1080/08870446.2021.1945060 [PubMed: 34323138]

Jessop DC, Simmonds LV, & Sparks P (2009). Motivational and behavioral consequences of self-
affirmation interventions: A study of sunscreen use among women. Psychology and Health, 24(5),
529-544. [PubMed: 20205010]

Jiang L (2018). Job insecurity and creativity: The buffering effect of self-affirmation and work-
affirmation. Journal of Applied Social Psychology, 48(7), 388-397.

Kamboj SK, Place H, Barton JA, Linke S, Curran HV, & Harris PR (2016). Processing of alcohol-
related health threat in at-risk drinkers: An online study of gender-related self-affirmation effects.
Alcohol and Alcoholism, 51(6), 756-762. [PubMed: 26993737]

Klein WM, Lipkus IM, Scholl SM, McQueen A, Cerully JL, & Harris PR (2010). Self-affirmation
moderates effects of unrealistic optimism and pessimism on reactions to tailored risk feedback.
Psychology and Health, 25(10), 1195-1208. [PubMed: 20204982]

Knight R, & Norman P (2016). Impact of brief self-affirmation manipulations on university students’
reactions to risk information about binge drinking British Journal of Health Psychology, 21(3),
570-583. [PubMed: 26842005]

Lindsay EK, & Creswell JD (2014). Helping the self help others: Self-affirmation increases self-
compassion and pro-social behaviors. Frontiers in Psychology, 5, 421. [PubMed: 24860534]

Mays D, & Zhao X (2016). The influence of framed messages and self-affirmation on indoor tanning
behavioral intentions in 18-to 30-year-old women. Health Psychology, 33(2), 123-130.

McConnell AR, Shoda TM, & Skulborstad HM (2012). The self as a collection of multiple self-
aspects: Structure, development, operation, and implications. Social Cognition, 30(4), 380-395.

McQueen A, & Klein WMP (2006). Experimental manipulations of self-affirmation: A systematic
review. Self and Identity, 5(4), 289-354. 10.1080/15298860600805325

Menard S (1995). Applied logistic regression analysis (Sage university paper senes on quantitative
applications in the social sciences, series no. 106) (2nd ed.). Sage.

Br J Health Psychol. Author manuscript; available in PMC 2023 September 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fennell et al.

Page 17

Mufioz RF, Bunge EL, Chen K, Schueller SM, Bravin JI, Shaughnessy EA, & Pérez-Stable EJ (2016).
Massive open online interventions: A novel model for delivering behavioral-health services
worldwide. Clinical Psychological Science, 4(2), 194-205.

Norman P, & Wrona-Clarke A (2016). Combining self-affirmation and implementation intentions to
reduce heavy episodic drinking in university students. Psychology of Addictive Behaviors, 30(4),
434-441. [PubMed: 26692296]

Olsen CM, Wilson LF, Green AC, Bain CJ, Fntschi L, Neale RE, & Whiteman DC (2015).

Cancers in Australia attributable to exposure to solar ultraviolet radiation and prevented by
regular sunscreen use. Australian and New Zealand Journal of Public Health, 39(5), 471-476.
10.1111/1753-6405.12470 [PubMed: 26437734]

Olsen CM, Wilson LF, Green AC, Biswas N, Loyalka J, & Whiteman DC (2018). How many
melanomas might be prevented if more people applied sunscreen regularly? British Journal of
Dermatology, 178(1), 140-147. [PubMed: 29239489]

Peng C-YJ, Lee KL, & Ingersoll GM (2002). An introduction to logistical regression analysis and
reporting. The Journal of Educational Research, 96(1), 3-14.

Pietersma S, & Dijkstra A (2012). Cognitive self-affirmation inclination: An individual difference in
dealing with self-threats. British Journal of Social Psychology, 51(1), 33-51. [PubMed: 22435845]

Ranganathan P, Pramesh C, & Aggarwal R (2016). Common pitfalls in statistical analysis:
Intention-to-treat versus per-protocol analysis. Perspectives in Clinical Research, 7(3), 144-146.
10.4103/2229-3485.184823 [PubMed: 27453832]

Riddle M (2015). Science of behavior change working group news from the NIH: Using an
experimental medicine approach to facilitate translational research. Translational Behavioral
Medicine, 5(4), 486—488. 10.1007/s13142-015-0333-0 [PubMed: 26622921]

Rosenberg M (1965). Society and the adolescent self-image. Princeton University Press.

Rothman AJ, & Sheeran P (2020). What is slowing us down? Six challenges to accelerating advances
in health behavior change. Annals of Behavioral Medicine, 54(12), 948-959. [PubMed: 33416843]

Salvado M, Fraga A, Marques DL, Pires IM, Goncalves CC, & Silva NM (2021). Sun exposure in
pediatric age: Perspective of caregivers. Children, 8(11), 1019. [PubMed: 34828732]

Schmeichel BJ, & Vohs K (2009). Self-affirmation and self-control: Affirming core values counteracts
ego depletion. Journal of Personality and Social Psychology, 96(4), 770-782. [PubMed:
19309201]

Schiiz N, Schiz B, & Eid M (2013). When risk communication backfires: Randomized controlled trial
on self-affirmation and reactance to personalized risk feedback in high-risk individuals. Health
Psychology, 32(5), 561-570. 10.1037/a0029887 [PubMed: 23646839]

Serra-Garcia M, Hansen KT, & Gneezy U (2020). Can short psychological interventions affect
educational performance? Revisiting the effect of self-affirmation interventions. Psychological
Science, 31(7), 865-872. [PubMed: 32609078]

Sherman DK, & Cohen GL (2006). The psychology of self-defense: Self-affirmation theory. Advances
in Experimental Social Psychology, 38, 183-242.

Sherman DK, Hartson KA, Binning KR, Purdie-Vaughns V, Garcia J, Taborsky-Barba S, & Cohen GL
(2013). Deflecting the trajectory and changing the narrative: How self-affirmation affects academic
performance and motivation under identity threat. Journal of Personality and Social Psychology,
104(4), 591-618. [PubMed: 23397969]

Shnabel N, Purdie-Vaughns V, Cook JE, Garcia J, & Cohen GL (2013). Demystifying values-
affirmation interventions: Writing about social belonging is a key to buffering against identity
threat. Personality and Social Psychology Bulletin, 39(5), 663-676. [PubMed: 23478675]

Shorey-Fennell BR, & Magnan RE (2019). Reactance to anti-binge drinking messages: Testing
cognitive and affective mechanisms among noncollege emerging adults. Journal of Behavioral
Medicine, 42, 984-990. 10.1007/s10865-019-00018-3 [PubMed: 30810959]

Siegel PA, Scillitoe J, & Parks-Yancy R (2005). Reducing the tendency to self-handicap: The effect of
self-affirmation. Journal of Experimental Psychology, 41, 589-597.

Springer A, Venkatakrishnan A, Mohan S, Nelson L, Silva M, & Pirolli P (2018). Leveraging self-
affirmation to improve behavior change: A mobile health app experiment. JIMIR mHealth and
uHealth, 6(7), e157. [PubMed: 30026179]

Br J Health Psychol. Author manuscript; available in PMC 2023 September 28.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Fennell et al.

Page 18

Steele CM (1988). The psychology of self-affirmation: Sustaining the integrity of the self. In
Berkowitz L (Ed.), Advances in experimental social psychology (Vol. 21, pp. 261-302). Academic
Press.

Sweeney AM, & Moyer A (2015). Self-affirmation and responses to health messages: A meta-analysis
on intentions and behavior. Health Psychology, 34, 149-159. [PubMed: 25089345]

Taber JM, McQueen A, Simonovic N, & Waters E (2019). Adapting a self-affirmation intervention
for use in a mobile application for smokers. Journal of Behavioral Medicine, 42, 1050-1061.
10.1007/s10865-019-00028-1 [PubMed: 30903442]

van Koningsbruggen GM, & Das E (2009). Don’t derogate this message! Self-affirmation promotes
online type 2 diabetes risk test taking. Psychology and Health, 24(6), 635-649. [PubMed:
20205017]

Vogt KS, Stephenson J, & Norman P (2021). Comparing self-affirmation manipulations to reduce
alcohol consumption in university students. Journal of American College Health, 1-10. Advance
online publication. 10.1080/07448481.2021.1968409

World Health Organization. (2022). Ultraviolet radiation: Protective measures [fact sheet]. https://
www.who.int/news-room/fact-sheets/detail/ultraviolet-radiation

Zhu X, & Yzer M (2021). Understanding self-affirmation effects: The moderating role of self-esteem.
British Journal of Health Psychology, 26(4), 1016-1039. [PubMed: 33641204]

Br J Health Psychol. Author manuscript; available in PMC 2023 September 28.


https://www.who.int/news-room/fact-sheets/detail/ultraviolet-radiation
https://www.who.int/news-room/fact-sheets/detail/ultraviolet-radiation

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Fennell et al.

Page 19

Statement of contribution
What is already known on this subject?

Self-affirmation can lead to health behaviour change. Different types of self-affirmation
manipulations exist, yet there is little, if any, guidance on which techniques are effective
for long-term outcomes and whether they affect similar potential mechanisms.

What does this study add?

. In this online test within a sun-protection paradigm, a brief self-affirmation
that broadens perspective was most efficacious for promoting sun protection
behaviours, including information seeking and spending fewer days outside
during peak sun exposure hours.

. Unexpectedly, results were largely null and some well-known self-
affirmations, like the values affirmation, did not increase intentions to engage
in sun protection, information seeking, or sun protection behaviours.

. Potential mechanisms were variably related to the different self-affirmation
approaches and unrelated to health outcomes.
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Baseline Survey (T1)
N=666

v

Self-affirmation Survey (T2)
Randomized to Condition
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FIGURE 1.

Consort flow.
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TABLE 1

Self-affirmation comparison studies on proximal and behavioural outcomes.

Page 21

Study

Approaches compared

Target behaviour

Proximal outcome change

Behaviour change

Armitage et al.
(2011)

Implementation intention,
Kindness

Alcohol consumption

Both increased defensiveness

Both decreased alcohol
consumption

Celeste et al. Values,? Dual (Ethnic/ Test scores N/A Dual-identity affirmation
(2021) N B increased scores among
British) identity, ” British Black students, Values
identity affirmation increased
scores among non-Black
students (primarily Eastern
European and South Asian)
and decreased scores among
Black students
Choi and So Values, Message- Environmentally When viewing a high-threat N/A
(2019) integrated positive trait conscious action message, both increased perceived
(e.g., recycling) risks, attitude and intention
Critcher and Values, Perspective Test scores Both reduced defensiveness N/A
Dunning (2015)
Harris et al. Values, Implementation Fruit & vegetable None had an effect on intentions All increased fruit/vegetable
(2014) intention, and a intake consumption

combination condition

lles et al. (2021)

Values essay, Health
essay, Other-affirmation

essay, ¢ Values
questionnaire, Health
questionnaire, Other-
affirmation questionnaire,
Kindness questionnaire,

Self-activation?

Alcohol consumption

Comparisons:

Self- vs. Other-affirmations
Self-affirmations associated with
greater odds of creating an action
plan to reduce alcohol consumption
Values vs. Health-affirmations
Values-affirmations associated with
greater odds of creating an action
plan to reduce alcohol consumption
Essay vs. Questionnaire

Essay affirmations associated with
more worry and greater intentions to
reduce consumption
Self-affirmation vs. Self-activation
Self-affirmation associated with less
endorsement of the message and
perceived importance of following
health guidelines, but greater
intentions to reduce consumption

N/A

Jessop et al.
(2009)

Values, Kindness, and
Positive trait

Sunscreen use

All led to more positive attitudes

Only positive trait
affirmation increased
sunscreen acceptance

Jiang (2018)

Values, Work affirmation

Creativity (Slogan
Generation)

N/A

Both attenuated the negative
effect of high job insecurity
on creativity

Knight and
Norman (2016)

Values, Kindness, and
Positive attributes

Binge drinking

None led to differences in attitudes
or intentions

None led to behaviour
change

Norman and
Wrona-Clarke
(2016)

Values, Implementation
intention, and a
combination condition

Binge drinking

None led to differences in
defensiveness or intentions

Implementation intentions
reduced binge drinking

Shnabel et al. Values, Social belonging Test scores N/A Only social belonging
(2013) improved test scores
\Vogt et al. Implementation intention, Alcohol consumption  Neither led to differences in Neither led to behaviour
(2021) Kindness questionnaire message acceptance, perceived risks,  change

intentions, or action plans

Zhu and Yzer
(2021)

Values, Positive attributes

Alcohol consumption

Both reduced defensiveness,
increased message acceptance

N/A

Note: Only studies containing multiple self-affirmation interventions, a control, and a threat included.
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a Lo ) . .
“Values” indicates a values essay affirmation unless otherwise noted.
Dual-identity affirmation aims to simultaneously affirm both ethnic identity and common national identity among students.
5 ) . I .
Other-affirmation entails thinking of a value important to oneself and how a close other has demonstrated that value.

Self-activation is induced by having participants circle all instances of the letter “i” in a paragraph.
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TABLE 2

Baseline characteristics and follow-up rates across conditions.

Page 23

Total Imp.
(time 2), Values (N Social (N Perspective (N Intent (N Control (N
Variable (N = 486) =95) =99) =98) =100) =94) ANOVA or chi-square
Background
Age 39.68 39.44 38.91 40.62 (13.08) 41.27 38.05 F(4,480)=1.14, p= .34
(11.93) (12.07) (11.16) (12.78) (10.20)
Gender (% 52.40 51.60 50.50 50.00 56.00 53.20 }(2 (4, N=485) = 85, p
Female) 4 ; -89,
=.93
Ethnicity (% 74.30 76.80 69.70 75.50 77.00 72.30 2 (4 N=486)=2.04
White) i{é ) =2.04, p
Sun behaviour
T1 days outside 413 (2.24) 4.41(2.23) 4.18(217) 3.53(2.25) 430(2.27) 422(2.23) F(4,481)=2.35 p=
(0-7) .054
T1 sun exposure 1.45(3.05) 1.66(3.21) 1.66(2.84) 1.04(2.76) 1.18(3.41) 173(2.96)  F(4,481)=1.07, p=.37
days (-7, +7)
Typicality (0-7) 5.37(1.33) 555(1.24) 5.25(1.47) 5.18(1.34) 5.44(1.31) 5.44(1.23) F(4,481)=2.17,p=.30
Importance of skin ~ 5.89 (.96) 5.95 (.97) 5.79 (.99) 5.88 (.97) 5.91 (.81) 5.94 (1.04)  F(4,481)= .44, p=.78

health (1-7)

Note: Values are means (standard deviation) or proportions.
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TABLE 3
Time 2 and Time 3 means and effect sizes for sun exposure outcomes across conditions.
Perspect. Imp.
Control, Valuesy, Social (N Circle (N = Intent (N
Variable (N =88) (N=85) da = 89) da dp 89) da dp =92) da dyp
Time 2
Intentions
Intended days 3.80(1.97) 3.90(1.93) .05 3.87 03 .01 324(222) o717 .32 383 01 .03
outside next week (0— (2.13) (2.22)
7
Intended exposed .14 (2.41) 30(2.62) .07 27(37) .06 .01 -37(17) 22 28 -.18 13 .18
days outside (-7, +7) (2.63)
Resource
engagement
Dwell time 25.37 23.47 .06 27.97 .09 .13 2483 .02 .04 2233 13 .04
(seconds) (27.33) (39.75) (29.83) (23.36) (19.38)
Time 3
Behaviour
Days outside last ~ 4.02 (2.11)  3.74(2.00) .14 3.94 04 10 330(1.98)  g5* .22 3.90 06 .08
week (0-7) (2.12) (2.05)
Exposed days 1.07 (243) 110(2.04) .01 .71(1.93) .16 .20 .56 (1.44) 25 .31 .73(269) .13 .15
outside last week (-7,
+7)
Intentions
Intended days 3.85(1.97) 3.68(211) .08 3.99 07 14 35012 .17 .09 4.10 12 .20
outside next week (0— (2.29) (2.08)
7)
Intended exposed .40 (2.68) 24(2.22) .07 .48(214) .04 11 .07 (1.96) 14 08 .36(264) .01 .05
days outside (=7, +7)
Resource
engagement
Dwell time 45.34 45.20 .003 51.40 16 .16  64.84 31* 32 4882 .06 .07
(seconds) (34.57) (35.00) (41.60) (80.72) (68.33)
Link follows (% 2.3 7.3 - 135 - 174 - 7.8 -
any follows)

Note: Values are Means (standard deviation) or proportions, d'is Cohen’s d'effect size: dz compares each self-affirmation condition to the control,

ap compares values affirmation to all other self-affirmations.
*
indicates a significant p< .05

flndicates p < .10 for planned comparisons.
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TABLE 4

Logistic regressions of link follows by condition with control and values contrasts.

Predictor B SEF Wald'sx? df p ef (odds ratio)

Control vs. all affirmation conditions

Constant =375 .72 27.47 1 <001 -
Values affirmation  1.21 .83 2.12 1 145 3.36
Social affirmation 1.89 .78 5.88 1 .015 6.62
Perspective circle  2.20 77 8.13 1 .004 8.98
Imp. Intention 1.28 .82 244 1 118 3.58

Values vs. other self-affirmation conditions

Constant -254 42 35.85 1 <001 -
Social affirmation .68 .53 1.68 1 .196 1.97
Perspective circle .98 51 3.72 1 .054 2.68
Imp. intention .07 .58 .01 1 .909 .08
Test X2 df p Nagelkerke R?
Control vs. all affirmation conditions
Overall model evaluation
Likelihood ratio test 1480 4 .005 .071
Score test 1372 4 .008
Values vs. other self-affirmation conditions
Overall model evaluation
Likelihood ratio test 5.91 3 116 .033
Score test 5.95 3 114

Note: Significant condition effects are bolded.

Br J Health Psychol. Author manuscript; available in PMC 2023 September 28.

Page 25



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Fennell et al.

Time 2 means and effect sizes for putative intervention mechanisms across conditions.

TABLE 5

Page 26

Control (N = Values (N = Social (N = Perspective circle Imp. Intent

Variable 94) 95) d 99) d (N=98) d (N =100) d
Defensiveness (1-7) 2.95(1.38) 2.93(1.68) 009 291 (1.43) 03 2.84(1.49) .07 292 (1.56) .02
Positive self-worth (1- 5.93 (1.97) 6.63 (1.84) 37% 6.01(1.67) .04 6.34 (1.60) .23 6.07 (1.94) .07
9)

Negative self-worth (1-  3.43 (2.05) 2.59 (1.95) 427 2.88(1.65) 30% 282(L77) 31% 3.19(2.04) A1
9)

Narrow self-assessment  6.48 (2.06) 7.24 (1.67) 41 % 6.72(1.56) 13 6.89(1.41) 237 6.72(1.70) 13

(1-9)

Note: Values are Means (standard deviation). Cohen’s d compares each self-affirmation condition to the control.

indicates p< .05.

flndicates p < .10 for planned comparisons. Control is referent condition.
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